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Footprints Customers
® Porsche
2018 ~ e ERAE USA (Pontiac Plant) ° M_a_seratl, Alfa Romeo
e Rivian, Canoo
e \olkswagen
Oct 1, 2017 e ERAE AMS was newly established through corporate split
e German Office
e Brazil ERAE e Polaris
e Japan Office ® GM Global (Direct)
2011 ~ 2017 e E-Intelligence ® Chrysler (NA)
e Italy Office e Audi (Europe)
e Jilin ERAE e \olkswagen (China)
e Shanghai Office
® Suzuki (Japan)
e ERAE USA (Branch) ® Daihatsu (Japan)
2001 ~ 2010 ® GM Uzbekistan
e Changshu ERAE e Hyundai MOBIS (HKMC)
® Shanghai GM
e New Tech Center ® GM Korea
1984 ~ 2000 ® 5 Factories in Korea e GM Global (K/D)
e Company Established e Korean OEMs
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Global Footprint

11 Manufacturing Sites in 4 Countries

3 Technical Centers and 7 Customer Support Offices

e 4 TS _, : area Tech Center

Tech Center i Daggu
- =@ Japan Office
. . = R 1 Yothama

N\

Andi's
“Uzbekistan Of

l

¥ Manufacturing Plant
@ Tech Center
@ Customer Support Office
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Customer Awards

FCA
OUTSTANDING [
QUALITY  [EEE
EHAE
SVSTEMS 0O,
LTD

FCA
Outstanding Quality
Performance
(2017)

APAC Awards Supplier
of the Year
(2017/16/14)

2013
CM SUPPLIER QUALITY
EXCELLENCE AwanRo

 GM | TOYOTA
- Certificate of Achieventent

ke 1o

Delphi Thermal Systems - Kdac

e
s Homn Sipraaring & Mo (et vy B

2014

“TOYOTA-
E - Quality Performance
SupplierQuality Achievement Award

Excellence Award
(2013) (2014/10/08/07/06/05)

GM
Supplier of the Year
(2015/14/13/12/06)
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Product Portfolio

ADAS & Infotainment

Electric & Vehicle Control g o '
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Chassis System



Product Introduction

Rzeppa Joint Tripod Joint

(High Efficiency) Halfshaft (Anti-Shudder)

Propeller Shaft Joint Double Offset Joint

Monobloc Tubular Shaft Ball Spline Shaft Intermediate Drive Shaft




Product Introduction

Steering Columns Power Tilt & Tele. Column Column Drive EPS

Intermediate Shaft Steering Gears



Product Introduction

6-Pistons Fixed Caliper

Cable Puller

ABS / ESC Aluminum Boosters Electric Vacuum Pump  Vacuum Switch/Sensor



Product Introduction

——] 4
——

ke wy

A\

3 Phase 6 Phase ‘9 6 Phase MOSFET 48V BAS
Alternator Alternator (Flat wire) Alternator
Alternator

Rotary Geared Butterfly Vehicle Control Unit
EGR Valve EGR Valve EGR Valve (For EV)



Product Introduction

Integrated AD ECU
: E Front Camera

Front RADAR

Corner RADAR

ADAS Functions

PAS : Parking Assist System

LCS : Lane Centering System

ASCC : Advanced Smart Cruise Control
HWA: Highway Assist

« LDW: Lane Departure Warning

« FCW: Forward Collision Warning

* AEB : Autonomous Emergency Braking
» LKAS :Lane Keeping Assist System




Product Introduction

E BB @ <600 A B = oow

destination: Mlan Mo Ternple
124 Hollywoad Ra. Sheung Wan. Hong Kong

Passenger Display

RSE

Smart AV (77) Entry Infotainment (8") Medium Infotainment (10.1")



Business Overview & Customers

+By Product

¢ Electric. & Powertrain
¢16%

¢ Steering 13% L
Driveline 57%

#Brake 14%

+By Customer

#0thers 10%

+SYMC 7%

+\Volkswagen 12%

+GM 13%

o Stellantis 36%

m & "MOBIS LD

O L

CHRYSLER




Agenda

n Engineering Capability
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Korea Technical Center

® HQ Tech Center

I’ - Advanced Research & Development
”/ - Chassis : Driveline, Steering, Brake
- Electric : Alternator, EGR
p i/ « Test Laboratories, Computer Analysis & Design
{ i - + Global Program Management

® FATEC
(Future Automotive Tech Center)

- Smart Car System
= Autonomous Driving
= Connected Car
= V2V, V2X

- Green Car System
= VCU, 48V BAS, Inverter,
Converter

® e-Intelligence

[ i .
Interior Eng. Center . ADAS

« Infotainment « Autonomous Driving @
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Global Program Management

¢ ERAE Product Development Process specifies global project management process, roles &
responsibility of organization to fulfill APQP & customer requirements

¢ Managed in Project Management System (PMS)

0

Customer Event

Supplier
Nomination BROZO
Issues, Risks and Ideas %
Project Manager
0 | O T A e aaa
Project Management Team (Sales, Design, Production Technology, Cost, Purchase, Quality, PC&L) f Bl = W FD nL' Loel
Project Informatio Viewe

ction Readiness
Regiew 1D: PO0374

Name: [PDP] VW Caddy5 Halfshaft

Description: PDM to PMS

Customer: VW

SOP:

Concept cept
Sirection Approat ~ i
o pivoval

Cost WS Ws 1 Ws3

(for PRG) (Project Kick off) (Pre-Proto) (Proto) - - Proj |ate: POO00000080/A;1-PDP1.1
- . I - ooramun:
ERAE Pre-PROTO PROTO DV Production PV Run at ERAE | | ]
Event Kick off Tool Kick off Completion Tool Kick off Completion Rate SOP ,
1. Plan & 2. Product Design and Development I 5. Continuous
APQP T 4. Verification -1-
Definition 3. Process Design and Development Improvement P(??jjj/A,l VW Cadd...
- . Start Date: 01-Aug-2017 08:00
Workshop  Worksheet: ] Design Review  Worksheet: ] Gate Review  Worksheet: ) 1] C,fme,,a ;uhgta:m /oL Ef (0110,

1. Cost WS for Quotation {(when required) 4. RR: when received RFQ EN within 3 weeks after Cust. Coramitment
Z.WS Lwithin 2 weeks after Cust. Commitment 2. OR1: before Proto Design Release 2. CA: before Proto Tooling Kick-off
2. WS 20 when Pre-prote Sample available 2. DRZ: before Production Design Release 2. GR2: before Production Tooling Kick-off
4. WS 3 when Proto Sampls avallable 4. DR3: before PV Part Manufacturing (SPR) 4. GR3: beforg PPV MRD
5. DR4: before Full PPAP Submission 5. GR4: before PILOT MRD
& 8.

. DRS: before Run at Rate - CT: in 3 months after Customer SOP

5. WS d: tProduction Tool Kick off sfier GR2 approval

Product Development Process Framework Project Management System

ERAE AMS Confidential 16



Change Management

¢ Apply the Teamcenter engineering change process to efficiently respond to global
standards & OEMs

& Changes on project are ensured by project organization through PDM System

NX H 9~ - & G5 switch Window [T Window - = NX 11 - Modeling - [8102041/A;2-SPIDER ASM (VS)) (Modified) (1] SIEMENS - O X
File Home  Assemblies Curve  Surface  Analysis View Render Tools  Application O Ead.aX i H
- s e e - = Engineering Change Request
" y atiern Festure amfer | < G Offet Region Q[ o 3
< o 283 > ®
& vwo . mpn g o W ey |4 2 . nE r sz
Sketch Datum Exrude Hole 2 Edge More  Move o More  Through Mere + 5 % B DHE E HE
/s | e ™5 § shell sleng~ @ Dt T h mgoeleeree T ol @ L A
Direct Sketch  ~ Feature - Synchronous Modeling  ~ Surface - Assemblies - - T 01714 253
D
SFMenu-  [No Selection Filter | [Entire Assembly - B A VA QO G 5 4] 2 28
- a
@ | Astembly Navigator [m} | 2019/09/09 | 2019/09/09 | 2019/0%/09
C’*’E“ - R Dac. No PCS2018-0014 Phane 053-610-23%
| Sections
i EBBIDEMI \2-SPIDER ASM (VSJ) (Order: C...| 8102041 T Submission
- oy /R:2; VShiOrder: Team HEMTNE 2019-08-09
+-M, Component Patterns Date
-3 Conetraints Review Team| Mzt At MAERIE 917 NS (71 HE BRFE-S0EHZE HEM S
+- Wty 8102042/A; ‘
#1 5102044/A2-IN| & My Teameenter - Teamcenter 11 BT Fecipient | 220 AQY SED 042 TLE, HBS
@Acps102046/83-00) [ME® BTE 2710 # SAD CATAVS E-Appove MyTesks BERMW) S22 =
) ' B B @ = ille g EEE IRt
B roonsoozne{ 1 0 [k | % | D) & B BonEEeB| s TEAMCENTER  SIEMENS HIHZ A CS114D Rotor Type (NP Typs ZTH
¥ 8102047/A2-REY
&+ &~ My Teamcenter ¢ sysadm (sysadm) - dba /DA - - [IMC-1515610437 1) @ " Product ALTERNATOR | Project No, ‘ EBSO1
& (T::DE of | Class : Seli-Engineering Chs Type : Productivity Improver
= ange
Q NENENE) - ‘ By - 9
4 (2, 8102041-SPIDER ASM (VSJ) = Model No. | C5-114D (LSHE 2, S2E24/HOIEHAMH =)
5281020415 8102041/A;2-SPIDER ASM (VSJ)
+ % 6102041 AZ-SPDER ASW 5D e Py g2 a9 PartMo, | 223130 / 200273 [ Part Mame, | Rotor asm
> o58102041/A-8 \ 8 choonsikjun/ZiZA! (041097) 2019-10-11 13:57 Auto 7 | 4 L
> i 8102041-A eason far
2y jon EE HIHSA THY BB
» G Has Documents MR . atachments | Customer | Suppler | Program History| Atiached to Change | ”: Change CE1ADINE RotorConnection B S H AR RIS
FN302019-0014-HIA 2Af CS11. b= Spec < oo g2 Es = Request |~ 0 SEBH/ 24 R N
J3000067/5:1-ALTASM.OUTUN] o p—
" opoe ) §102041-SPIDER ASM (VS)) ¥
8 choonsikjun/H 241 (041007) ¥
£ @ % Engineering A
Sy aozas B - i
S 8 sysadm (g Engineering Change Notice
EM HEUE 2N Approval AT 24 =7 el
—— S e Line 2 | sz | smE | aum
2 — : ~ ooz 27| Part Type: Engineered Part S0 S0 o0 201
ummary
Y & 8102041/A:2-SPIDER ASM (VSJ) Destgn Type. InsHouse: 2015-08-27 | 2019-03-27 | 2013-08-27 | 2018-03-27
Dependencies % s10z0s ot R 0 5wl erouctrou AXLE S Eoneih T Comment
B 2s G35 4 7 8102041/A2-5PIDER ASM (VS)) M| = enarem No i SR i jcomner
4 Home P el DR/ NHATE 2018-03-27 0954
e " guas Bt Is Raw Material 2 No
 Has Spec Is ECAD Item: No. ~ Quality Results Doc, 1D M302013-0014 Securty Lvl. bl
o s Author a8y Depatment | TZEAY
@ vy Teamcenter — bate aora-oa-2s Phone No. | sa-610-1612
=2 Organization =sgm/as Rov, DEPT, |2FHKE, TTOIE, NS, DTEDE, BETY-S0ERTE
D wme 218 = 2 RyE ~=u Reteronce | 214, 2T, URE, R, T4, HES
M7 Weight (== | Title HIZ EAF G5 114D Rotor NP Type Connection $7} 3%
“B= Lifecycle Viewer Weight Units: O am. REF.URL | [GMS-4A0] 2752 =8 21 (EC application report)
B o=os=oz yx
[E&d structure Manager : I Product ALTERMATOR
Change Manager & % N Type of Class : Seff-Engineering Change Type : Cost improvement
= PEDES 2 | Chanae
T
= ETECY P CXOEEES E Usage Manutacturing release | Project NMa. ‘N/A

NX and Teamcenter ECR and ECN in PDM
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Software Development Process

¢ Process Model for SW Dev. - Based on V-Model, CMMI Level 3, 1S026262 Level 1 has achieved (2017/2019)
¢ Software Management Tools - “ATLASSIAN : JIRA, Confluence, BitBucket, Bamboo etc.”

[ '
: ¥
t CUstomor i ¥
! = = OEM side Vahicte Tast !
i - - - Y '
i — ¥
L ‘
N ———— e s s e——i £
Systemrequicement | | System Roa. SystomTost | gysrem Bench Test

I Bl T|E s TSy Relewue Tewt
« System Requirement | | 1o 0 ap = q 4
+ Systom Architectire | | 0 o — s":"""'""“'"'

— &
5 Function Test | Dynamic Test
« Software Requiremant i - + 8W Performance Test
* Software Architecture ] * $Wintegration Tost
Unit Test
- SW Eovarage Test
* S Unit Test
= = Code Static Test
Apphcation Softears ¥ = [T Coting Rule Tost |
Banic Software (IMISRA-C)
Intngeation Software
+ Diagnostic
+ Flash Boot4oader
1. CAN Communication

Traditional V-Model

Daily Standup

What did you do yesterday?
Whatare you doing today?
Any blockers?

Iteration Planning Meeting

Review & Estimate Backlog a
Select Iteration Work Items

Define Work Item Tasks

Team Commits
" Tpnm Stakehoiders,
2-4
>> >> >> Weeks

Product Owner Backlog Iteratlon

Work " " =
Item Iteration Review Meeting

Demo to Client

Assessment
Retrospective

@O

Working
Software

Retrospectwe

Agile Process
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.erae Automotive Systems Co.,Ltd.

has successfully achieved

Certificate of Achievement
This is to certify that
ERAE AMS, Inc.
Product Engineering Electronics
Electronic Parking Brake Development Project

fzs succassfully ackirvad

Functional safety process capability Level 1

CMMI-DEV Maturity Level 3 forASIL D base practices

May 15, 2019
01 Nov 2017 Standard
ISO/EC 33002:2015 Information technology - Pre for performing
Assessment Model
This Class A appraisal i tandard CMMI*™ Appraisal Method for Process Improvement
(SCAMPT®M) Ve nla

77 a 3 .
s the Cony Moty Mot T o S 77402018 Rond veicle - Fintionslsafety proces ssessment moce]

Princpal Assesor

Mot
MI-DEV) V1.3, Staged

LocRSA SP(E‘CE

18

CMMI / 1S026262 Certification

X,Confluence

¢3:Bamboo
¥JIRA Software

¥JIRA Software

g Bitbucket

¥JIRA Software Xaﬁﬁfluence

¢:Bamboo

SW Management Tool

: ATLASSIAN




CAD & CAE Capabilities

¢ CAD
 NX, CATIA, Pro-E, AutoCAD

¢ CAE Capabilities
 Structure, Vibration, Thermal Stress Analysis : ABAQUS, ANSYS
« Fatigue Analysis : FE-Fatigue

* Dynamic Analysis : RecurDyn
« Crash & Forming Analysis : LS-DYNA
« Optimization : Hyperworks(OptiStruct)

« Hydro-pneumatic System Simulation : Simulation X

ERAE AMS Confidential



Material Analysis Capabilities

¢ Capabilities

- Material Analysis of Steel/Aluminum, Plastic/Rubber/Lubricant/Chemicals and Hazardous Substance
- Failure Analysis : Fracture/Deformation/Leak/Contamination
- Performance Test for Metal, Organic Materials, and Surface treatment/Coating properties.

¢ Element Composition and Image Analysis
SEM EDS Micro Fractograp

) )

hy Metallographic examination

11

€

EVO
ey
"4 |
<z

ol

¢ Chemical Structure and Thermal Properties
FT-IR Analysis Thermal analysis(DSC & TGA)
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Competitor Analysis Capabilities

¢ Teardown Analysis
 to catch out the competitor’s technology opened to the market

& Patent Analysis / Mapping
- to find out the competitor’'s technology not-opened to the market

& 2 Dedicated experts for patents and tear-down analysis

B2 Bl Root

B3
DE 02252827 C3 GB 001336120 A _ EP0S02341B1 US 10082182 B2
FORHR & BROMKAVD G o SKFUKLTD |||,  NTNCORPORATION [,ql || eracaMSCo.lid |
Vu / VE T ZAtER olel | EAMZL EWAM
FRI218118 A DE 03000119 C2 J| KR 10-0336058 B1 | erae
ERAE Patent . o HONDA GRENKOGYOKK [ || mizidiol === S eiuisr, | /|
5 2 rorvo. | |l : /l
EHM \ olel | =R EAM

\ [l
Advance \ [l
DE 01185868 B US 4472159 A | /| 1P 4048008 B2 fl
D I t 14 DAIMLER BENZ AG | ,, QIerCMd?.mA.\(hengesellschl4 “‘\ 5 NTN CORP 25 |‘|“‘
b5 % 4 - | E * i
eve Opmen SR \ / HAR | EAED [ AlAp ‘J“u
| / il
\ /! |
V) | I
[ | I |
US 6431988 B1 /118
2 TN Conpomtion |5, [
E8A il
Il
il

Searching
of Global Patents

[ A [ ‘
|
‘H“

EP 1512879 B1
NIN Composation | 1,/

|
okl fil

DeSI n US 4136354 A /\ FR 2512141 B1 | |
N g 16Yni-Cardan Aktiengesellschy, | | |1 GIRGUISSOBHY | f ||
=AM N ZAED I

I\ Il
1k

[ |
I il

I US 4493676 A 1l

gUni-Cardan Aktiengeselischy, | [

I

HH\

US 4183229 A /l
SKF Industrial Trading and ; ||
UDaaSLpfm‘f:cofx:mffﬁn, A/ aft
Teardown il Il
/Il
Analysi f
Wl |
a ys S DE 01211871 B ,‘HI‘ US 4726796 A "‘I“
ppea sioucae ot | o Sl
f 0l2| | ZAED If

i
\“
ESVE] i |
| i

|
aneEgea |

KR 10720077000193415
SAEIA DEFAIZIHOIAR

o &
e It

I
i |
FR 1341275 A u‘l“l\ US 4361516 A ‘H‘ US 7147565 B2 I
o | BIRFELDENGLTD | ”\‘\‘ 4Lohx&Bmmkamp&anzz“H 11 NTNCorporation | , ‘\|
FAET I“\H‘l‘ olel| ZmAbe T \M AR “H\
il I il

Design ldea thru Patent/Teardown Patent Mapping
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Test Facilities

¢ NVH Laboratory

- Electro-magnetic shakers for vibration test, Anechoic chambers for components and vehicle noise tests and Various analysis tools

Anechoic Chamber Electric Shaker Vehicle Noise Test Room Squeak & Rattle Noise

———
: £ . ¥ ’ ; i
4 | H _“V_‘" r 3 4

¢ Wind Tunnel

- Wind tunnel test for Powertrain in vehicle condition
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Test Facilities

¢ Steering System Laboratory

EPS Performance EPS Durability

¢ Halfshaft Laboratory

- Performance check, Road simulation durability using RLDA analysis and Wear performance evaluation for Halfshaft

Axial Force Real time Wear
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Test Facilities

¢ Electric Laboratory

Alternator Performance EGR Flow Stand

¢ Brake System Laboratory

- Performance, durability tests and measuring friction, noise and vibration at brake dynamometer for Brake system

Power Brake Performance Caliper Brake Performance Brake Noise Dyno Brake Inertia Dyno
T T—— =7 W : 3
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Proto Shop Facilities

¢ Facilities for proto sample build & measure

= Prototype Facilities = Measuring Facilities
= 1 3D-Printer = CMM (Accura, Zeiss)
» 4 Machining Equipment = 3D Scanner
- MTC, CNC, Milling, Lathe = Profile Projector
= 2UTM (2/10Ton) » Roughness and Contour measurement
= 2 Hydraulic Press (5/50Ton) system (MarSurf XCR 20)

6 Welding machines

3D Printer 3D Scanner
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ITS Proving Ground

¢ It can perform braking and steering performance tests as well as autonomous driving

and ADAS related tests such as LKAS, CTS, Connected Car and V2X
+ Location : 20 minutes from ERAE
- Area : 385,000 m?
+ Investment : ERAE Co-ownership

. ) Special Test | [ External Noise | " Multipurpose |
Teat Hilla ‘ Track ' Test Road Test Track

e = T P i —
e S ,,l, o T

| Cooperative Vehicle—Infra | | Control Center & |
Test Intersections ] Client Workshops |

Steering Pad
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China Technical Center

& Location: Develop Zone, Changshu City,
Jiangsu Province
v' Land area: 20,018 m?

v' Office area: 9,384 m2
v Laboratory: 200 m2

¢ Laboratory Capability:

v' Interm Shaft Performance tester

v" Anechoic Noise tester

v Alternator Durability tester

v' Brake Performance/Durability Tester

4 Provide Local Testing Support for:

v" New Business Pursuit
v" Program Development
v" Current Model Warranty/Quality Issues

Anochoic Noise tester Alternator Durability tester
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NA Technical Center

¢ Location: Pontiac Michigan USA
v Laboratory Area : 510 mz2

¢ Laboratory Capability:
v Halfshaft torsional fatigue tester
v Halfshaft boot durability tester
v Universal test machine
v Halfshaft high angle tester (Progressing)
v Halfshaft wear tester (Progressing)

4 Provide Local Testing Support for:
v" Program Development
v" Current Model Warranty/Quality Issues

Torsional fatigue tester Boot durability tester High angle tester
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